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Preface 


This manual describes the features and functions of the DISK 
1B‘™ board. It also contains information on how to program 
the DISK 1B. This is a reference manual for programmers, 
hardware engineers, and anyone else who needs to understand 
how the DISK IB functions in a CompuPro'™™ computer system. 
It is not a troubleshooting guide or a repair manual. 


This manual begins with an overall description of the board 
and a detailed account of the switch settings. For those 
secking more details on the DISK IB, a functional 
description follows the switch setting section. Programming 
considerations, specifications, and schematics are also 
included. 


For those who are interested in getting "up and running” in 
a hurry, please refer to the software installation guide 
provided with your operating system. 
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Overall Description 


The DISK 1B provides an interface between the IEEE 696/S-100 
bus and up to four 8" or 5.25" floppy disk drives. 
Connectors on the DISK 1B supply all the signals necessary 
to control these drives. Designed for full electrical and 
mechanical compatibility with the IEEE 696/S-100 bus 
Standard, this board boasts several innovative features 
including: 


e 24-bit DMA data transfers with the ability to cross 64K 
boundaries. 


@ Priority arbitration for the on-board DMA circuitry that 
will allow up to 16 temporary bus masters to operate 
without conflict. 


e I/O mapped control for uninterrupted memory space. 


@ An advanced, third generation Floppy Disk Controller 
(765A or 8272A). 


e An advanced digital data separator for reliable data 
transfers that eliminates adjustments. 


® Provision for running both 5.25" and 8" floppy drives at 
the same time. 


@ On-board boot EPROM with the capability of supporting 
many different processor and peripheral boot routines. 


e Software selectable floppy data rates to allow support of 
many drives. 


Installing the DISK 1B Board 


Basic Installation 
Step 1. Unpack the Board. 


Along with the board, you will find two card extractors in 
the plastic bag. 


CARD EXTRACTOR 


Step 2. Install the Card Extractors. 


1. Hold the board so the component side is toward you. (Sce 
diagram below.) 


2. Insert the peg on the card extractor into the hole in 
the right corner of the board. Fold the extractor over 
the board’s edge until the extractor’s hole snaps over 
the peg. 


NOTE: Make sure the long edge of the extractor is along 
the top edge of the board. 


3. Repeat for left extractor. 
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Step 3. Check Switch and Jumper Setlings 


For standard switch settings for a CompuPro operating system 
check the operating system Installation Guide. Otherwise, 
refer to the Switch Settings and Jumper Settings sections in 
this manual, The locations of the switch and jumpers on the 
board are shown in the diagram on the preceding page. 


Step 4. How to Install Jumper Shunt Connectors 


Jumper Shunts 
A jumper shunt is a small plastic 
part used to connect two pins on the 
jumper connector. Jumper shunts 
should be installed notch side up. 


IF: The board ts not correctly jumpered. 


THEN: Use a pair of needle nose pliers to gently remove, 
and carefully replace the jumper shunt in its proper 
location. 


JUMPER SHUNT 


Step 5. Insert the DISK 1B into the S-100 Bus. 


The power to the system must be off. Place the board into a 
slot towards the back of the enclosure. The edge connector 
is offset, so the board fits only one way. Push down GENTLY 
until the board is firmly installed. 
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Switch Settings 


Switch Summary 


The DISK IB has a single 10-position dip-switch, SWI, 


which controls three functions: 


e The block size and addressing of the on-board EPROM 
(positions 1-8). 


e Whether the EPROM is used to boot the system after a 
system reset (position 9). 


e The polarity of a software readable switch (position 10). 


SW1 Position Function 

EPROM Address Al4 

EPROM Address Al3 

EPROM Address Al2 

EPROM Address All 

Block Size select MSB 

EPROM Address AlO 

Block Size select LSB 

EPROM Address A9 

EPROM BOOT ENABLE (ON enables 
boot from EPROM). 

READABLE SWITCH (ON reads 0) 


orn au &S Wh eS 
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Note that when a paddle is OFF, the corresponding address 
bit is high, and when a paddle is ON, the bit is low. 
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Switch Description 


The on-board EPROM can be either a 2764 (8K by 8), 27128 
(16K by 8), or 27256 (32K by 8) for total space from 8K 
bytes to 32K bytes. On power-up or resct, the main 
processor looks to this memory space for instructions. using 
the EPROM as a "boot EPROM” The block size of the EPROM 
that is visible to the processor can be S12, IK, or 2K 
bytes. The total number of different routines available is 
equal to the EPROM size divided by the block size. For 
example, 16 different 512 byte routines are available using 
a 2764 EPROM, or 32 different 1K byte routines are available 
using a 27256 EPROM. 


The address bits and corresponding switch positions are 
given in Table 2. The switch settings required for 
different block sizes are given in Table 3 for the different 
EPROMs allowed. 


Table 2 - EPROM Addresses Selected by Switch SW1 


SW1l Position Address on EPROM 

Al4 (not used in 2764, 27128) 
Al3 (not used in 2764) 

Al2 

All 

Al0 

AY 
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Table 3 - SW1 Settings for Different EPROMS and Block Sizes 


Block EPROM Size 

Size 2764 27128 27256 

512 Pos 3,4,6,8 addr Pos 2-4,6,8 addr Pos 1-4,6,8 addr 
Pos 5,7 OFF Pos 5,7 OFF Pos 5,7 OFF 
Pos 1,2 not used Pos 1 not used 

1K Pos 3,4,6 addr Pos 2-4,6 addr Pos 1-4,6 addr 
Poa 5,8 OFF Pos 5,8 OFF Pos 5,8 OFF 
Pos 7 ON Pos 7 ON Pos 7 ON 
Pos 1,2 not used Pos 1 not used 

2K Pos 3,4 addr Pos 2-4 addr Pos 1-4 addr 
Pos 6,8 OFF Pos 6,8 OFF Pos 6,8 OFF 
Pos 5,7 ON Pos 5,7 ON Pos 5,7 ON 
Pos 1,2 not used Pos 1 not used 


The boot EPROM on the DISK 1B contains software routines 
required to load the initial sectors of the disk operating 
system into memory for system startup (“boot up"). System 
RAM must be present from Oh to 7FFh for proper operation of 
the boot EPROM. The different routines in the EPROM allow 
different processor types (8086, 68K, etc.) to load the 
disk operating system from different devices (floppy disks, 
hard disks, etc.). As new processors and new boot devices 
are added by CompuPro, the version of the boot EPROM 
installed on the DISK 1B may need to be changed. Please 
refer to the Software Installation Guide for the system to 
determine the appropriate switch settings for the particular 
boot EPROM on the DISK IB. 


SW1 position 9 controls whether the boot EPROM is enabled 
after a system reset. The boot EPROM may be enabled by 
putting position 9 of SWi in the ON position, and disabled 
by placing it in the OFF position. 


Remember, the boot hardware on the DISK IB board requires 
that memory respond to PHANTOM?® at the host processor's 
reset address. If the memory residing at this address does 
not respond to PHANTOM*® and the boot EPROM is enabled, a bus 
conflict will occur and possible damage could result. 


SW1 position 10 can be read by the host CPU. When the host 
CPU reads this bit (bit 2 in relative 1/0 port 2), it will 
read a 0 when position 10 is ON, and a ! when position 10 ts 
OFF. This feature can be useful in systems to allow the 
software to determine what hardware is in the system. For 
example, in the CompuPro Concurrent DOS 8-16 Version 5.0 
operating system, when this position is ON, the software 
expects a SYSTEM SUPPORT 1! in the system, and when this 
position is OFF, the software expects a SYSTEM SUPPORT 2. 
The installation guide for the operating system on a 
particular computer will explain the function of this switch 
when used with that operating system. 


This completes the section on switches. 
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Jumper Settings 


Jumper Summary 


The DISK 1B has 13 jumpers that allow considerable 
flexibility. Jumpers JO-3 and J8& are the only ones on the 
board that have pins and tandem shunts installed. The 
remaining jumpers (J4-7, J9-13) are set with small traces on 
the board to the configuration that most users will want. 


Table 4 - Summary of Jumpers 


J Position Function 
0 A-C Select 5.25" for DRIVE 0 
B-C Select 8" for DRIVE 0 
1 A-C Select 5.25" for DRIVE 1 
B-C Select 8" for DRIVE 1 
2 A-C Select 5.25" for DRIVE 2 
B-C Select 8" for DRIVE 2 
3 A-C Select 5.25" for DRIVE 3 
B-C Select 8" for DRIVE 3 
(pins and shunts are 
installed in JO-J3) 
4 A-C WD 92C32 or SMC 9236 Data 
Separator in U42 
B-C 9216B Data Separator in U42 
(trace normally connects 
B-C on board) 
5 Installed allows HDLD* (pin 4) on 
5.25" cable to be driven. 
Removed floats HDLD* dis-asserted. 
(normally not connected) 
6 Installed allows RWRITE* (pin 2) on 
5.25" cable to be drive. 
Removed floats RWRITE* dis-asserted. 
(trace normally connects) 
7 Installed allows PHANTOM* (pin 67) 


to be driven on the S-100 bus 

during accesses to boot EPROM. 
Removed disables PHANTOM* assertion. 
{trace normally connects) 


Table 4 - Summary of Jumpers (Continued) Table 4 - Summary of Jumpers (Continued) 


Positi 
J Position _ Function 7. csiion meron 
8 A Installed returns READY to FDC on 1 - I/O port address A2 
DRIVE SELECT 0 : (normally connected) 
B Installed returns READY to FDC on - I/O port address A3 
DRIVE SELECT 1 O O (normally connected) 
C Installed returns READY to FDC on G I/O port addreas A4 
DRIVE SELECT 2 (normally connected) 
D Installed returns READY to FDC on D I/O port address A5 
DRIVE SELECT 3 (normally connected) 
(pins and shunts are installed) E I/O port address A6 (normally open) 
F I/O port address A7 (normally open) 
9 Installed places 3 wait states in | (default I/O ports are COh to C3h) 
DMA, boot EPROM, and = le . 
to the DISK 18 (for diced > @ ike Note that when an address jumper is open, the corresponding 
bus speeds). address bit is high, and when an address jumper is 
Removed places 4 wait states in all connected, the bit is low. 
of above. 
(trace normally connects on board) 
10,11 A-C€ Eliminates write precompensation on 
the drives 
B-C Uses write precompensation on the 
drives 


(traces normally connect B-C) 
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12 0 Interrupt from FDC goes to 
V1I0*® (pin 4) on S-100 

1 Interrupt from FDC goes to 
Vi1* (pin 5) on S-100 

2 Interrupt from FDC goes to 
VI2* (pin 6) on §-100 

3 Interrupt from FDC goes to 
VI3* (pin 7) on S-100 

4 Interrupt from FDC goes to 
VI4* (pin 8) on S-100 

5 Interrupt from FDC goes to 
VI5* (pin 9) on S-100 

6 Interrupt from FDC goes to 
VI6* (pin 10) on §-100 

7 Interrupt from FDC goes to 


VI7* (pin 11) on S-100 . 
(trace normally connects VI4*) 
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Jumper Description 


Jumpers JO through J3 select which drives are 5.25" and 
which are 8". Each drive connected to the DISK IB must be 
jumpered (on the drive) for a different drive select. JO 
through J3 then must be set on the DISK 1B to correspond to 
which drives are 8" and which drives are $.25". A shunt 
across A-C selects 5.25": a shunt across B-C selects 8". 


For example, if an 8" drive was jumpered as drive 0, and a 
5.25" drive was jumpered as drive 2, JO must be set to B-C, 
and J2 must be set to A-C. JO through J3 have pins and 
shunts installed at the factory. These must be set to the 
configuration of the target system. 


Jumper J4 selects different clock rates for the digita! data 
separator in U42. If a shunt is placed across B-C, a 9216B 
from either SMC (Standard Microsystems Corp.) or WD (Western 
Digital) must be in U42. The 9216B is the standard 
performance part, and can be used with good quality drives 
that have low jitter in their read data stream. The higher 
performance WD 92C32 or SMC 9236 requires J4 to be set to A- 
C. Some drives with more jitter in their read data stream 
may require this higher performance part for reliable 
operation. J4 normally has no pins installed and has a 
trace across B-C, This can be cut and pins installed to 
change the setting. 


Jumper J5 allows the DISK 1B to assert HDLD® (Head Load, pin 
4) on the 34 pin 5.25" cable. With J5 removed (as shipped), 
the DISK 1B will never assert HDLD*. Most 5.25" drives 
automatically load the head when MTR ON® (Motor On, pin 16) 
and DRIVE SELECT* (DRS0-3*, pins 6, 10, 12, or 14) are 
asserted. Please refer to the drive specification for 
information on how a particular drive works. If a drive 
does need HDLD* to be asserted, J5 should then be installed. 
Setting bit D2 in relative port Oh low then asserts HDLD*. 
On reset, when J5 is installed, HDLD* is asserted. 


Jumper J6 allows the DISK 1B to assert RWRITE® (Reduced 
Write, pin 2) on the 34 pin 5.25" cable. This jumper is 
normally connected with a trace on the solder side of the 
board. When writing certain types of diskettes on certain 
types of drives, asserting this line is necessary for error 
free writing. Most drives don’t care about this line, and 
some drives use this line for different functions. The 
drive manual must be consulted on use of this signal. 
Setting bit D4 in relative port Oh low asserts RWRITE*. On 
reset, when J6 is installed, RWRITE® is asserted. 
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Jumper J7 allows PHANTOM*® (pin 67) on the S-100 bus to be 
asserted when the host CPU is reading the boot EPROM. )7 is 
normally connected with a trace on the solder side of the 
board. If the standard boot EPROM on the DISK 1B is used, 
this jumper must be connected. If it is ever necessary to 
disconnect PHANTOMS, this jumper can be cut. 


Jumper J8 is a four position jumper that allows READY to be 
asserted to the 765A or 8272A floppy disk controller (FDC) 
automatically whenever a particular drive is selected. This 
is necessary as some floppy drives do not assert READY in 
the manner that the floppy disk controller needs it. 
Install a jumper according to the following table depending 
on which drives need READY to be driven automatically. 
Jumpers should not be installed if a drive returns READY 
normally. 


Table § - READY to FDC on DRIVE SELECT 


E 


Function 


Installed returns READY to FDC on DRIVE SELECT 0 
Installed returns READY to FDC on DRIVE SELECT 1 
Installed returns READY to FDC on DRIVE SELECT 2 
Installed returns READY to FDC on DRIVE SELECT 3 


SCO eS 


Jumper J9 selects between three and four wait states 
inserted on DISK 1B DMA cycles, I/O cycles to the DISK 1B, 
and memory reads from the boot EPROM. In systems up to 12.5 
MHz, 3 wait states are adequate for all the above type of 
cycles. Thus, J9 is connected by a small trace on the 
solder side of the board. If it is ever necessary to move 
to 4 wait states, cut the small trace connecting J9 on the 
solder side of the board. 


Jumper J10 and J11 control whether write precompensation 1s 
used when writing the floppy disks. Both jumpers must be 
set the same way. Most drives accept 250 ns of write 
precompensation, and thus J!0 and Ji! are connected on the 
component side of the board across B-C. If it ever 
necessary to eliminate write precompensation for all the 
drives, the traces across B-C on J10 and Jil should be cut, 
and jumpers should be installed across A-C of J10 and JI. 


il 


Jumper J12 is an cight position jumper that selects which S- 
100 vectored interrupt (VI) is asserted when the fioppy disk 
controller asserts an interrupt. Any VI from VIO* (position 
0) to VI7* (position 7) can be asserted by placing a jumper 
across the proper position. As CompuPro systems use VI4* 
for the DISK IB, there is a small trace on the solder side 
of the board connecting position 4. If it is necessary to 
use another interrupt for the DISK IB, cut the small trace 
and install a jumper in the proper position. 


Jumper J13 is a six position jumper that selects what base 
1/O port the DISK 1B’s 4 1/O ports are located at. The DISK 
1B uses 8 bit address decoding. An installed jumper selects 
a 0 for the address bit, and a removed jumper selects a 1, 
The following table shows which position of J13 (A-F) stands 
for which bit of address. 


Table 6 - Jumper J13 I/O Port Addressing 


qc, 
bl 
ad 


Address Bit 


I/O port address A2 (normally connected) 
I/O port address A3 (normally connected) 
I/O port address A4 (normally connected) 
I/O port address AS (nommally connected) 
I/O port address A6 (normally open) 
I/O port address A7 (normally open) 


"Hmoh > | 


(default I/O ports are COh to C3h) 


As the standard CompuPro address for the DISK IB is 
OCOh-O0C3h, traces on the component side of the board 
normally connect position A through D to select this 
address. If it is ever mecessary to change this 
address, the small traces can be cut and jumpers 
installed. 


This completes the section on jumpers. 
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Functional Description 


Disk Interface Port Map 


The DISK 1B interface uses a block of four port addresses 
for communication between it and the host processor. After 
boot, DISK 1B occupies no memory space of the host processor 
and performs all data transfers via DMA. The address of the 
first port is jumper settable to any 1/O address which is a 
multiple of four. The ports will be referred to as relative 
ports 0 - 3. Sce the section on jumper settings for how to 
set the I/O port address. 


Table 7 - I/O Port Overview 


Relative 
Port | Function 
O Read FDC Main Status Register 
0 Write Drive Select Register 
1 Read FDC Data Register 
l Write FDC Data Register 
2 Read Drive Status Register 
2 Write DMA Address Register 
3 Read (not used) 
3 Write Motor Control Register 


FDC Main Status Register (read only) 


This is the main status register of the FDC chip. It may be 
read to obtain the status of the drives and the controller 
chip. Please refer to the 8272A/76SA data sheet for a 
description of the bits in this register. See appendix 2 
for information on obtaining the 8272A data sheet. 
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Drive Select Register (write only) 


The Drive Select Register controls a number of different 
functions on the DISK 1B. Bit 7 allows the DISK 1B to force 
a hard reset to the FDC, Bits 6 and 5 allow the selection 
of four different floppy disk data rates. Bit 4 allows the 
DISK !B to assert reduced write (RWRITE®, pin 2) to 5.25" 
drives. Bit 3 allows the assertion of TS (two-sided) to the 
FDC when using 5.25" drives. Finally, bit 2 allows the DISK 
1B to assert head load (HDLD®, pin 4) to 5.25" drives. Bits 
1 and O are not used and should be set 0. The bit positions 
and function are shown in the following table. 


Table 8 - Drive Select Register Description (Port 0) 


Bit __ Function 

O not used 

1 not used 

2 5.25" HDLD* (assert HDLD*® = 0, dis-assert 


HDLD* = 1) 
Force Two Sided (Normal = 0, Force = 1) 
5.25" RWRITE* (assert RWRITE* -~0, dis-assert 
RWRITE* = 1) 
5.25"/8" Data Rate Select (8* = 0, 5.25" = 1) 
HI/LO data rate select (normal = 0, special = 1) 
Floppy Disk Controller Reset (run = 0, reset = 1) 


& We 
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FDC Data Register (read/write) 


The FDC Main Data Register is the main communication path 
between the host system and the FDC chip. All command and 
result status pass through this register. 


Drive Status Register (read only) 
The Drive Status Register allows software to poll a drive's 
READY*® status, view the drive’s INDEX*® pulse, check the FDC 


interrupt status, and read the readable switch. The bit 
positions are shown in the following table. 
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Table 9 - Drive Status Register Description (Port 2) 


Bit _ Function 
0 Drive Ready Status (READY = 1) 
1 Drive Index Pulse (PULSE = 1) 
2 Readable Switch SW1-10 (ON = 0, OFF = 1) 
3-6 (not used) 
7 FDC Interrupt Status (INTERRUPT ACTIVE = 1) 


DMA Address Register (write only) 


The DMA address register is actually a push-down stack of 
three I-byte registers. To use this register to load an 
address, load a 3-byte DMA address most significant byte 
first. 


Motor Register (write only) 


The Motor Register allows: 1)software setting of the motor 
control lines for drives that respond to these lines and, 
2)disabling of the boot EPROM. A system reset (not a floppy 
disk controller reset) is required to re-enable the boot 
EPROM. The Control Bits are described in the following 
table. 


Table 10 - Motor Control Register Description (Port 3) 
Bit Function 


0 Boot EPROM Disable (Disable = 0, 
System Reset to Re-enable) 
1-3 (not used) 
7 Floppy Motor Control (Motors ON = 1, 
Motors OFF = 0) 


NOTE: Bit 7 controls both 8" floppy and 
5.25" floppy motors. 
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Data Rate Select 


Two bits are provided in the drive select register to choose 
the data rate for the floppy disk controller (FDC). In 
addition, The FDC senses whether the floppy disk inserted in 
the drive is formatted as double density (MFM encoded), or 
single density (FM encoded). The single density (FM) data 
rate is half the double density (MFM) data rate. 


Four different double density (MFM) data rates are 
selectable with the two bits in the data select register. 
They are: 500K bits/sec for 8" drives and 5.25" IBM® AT 
style high-capacity drives; 250K bits/sec for 5.25" drives 
such as the Mitsubishi M4853; 300K bits/sec for IBM AT style 
high-capacity drives reading IBM PC style disks; and 150K 
bits/sec. If the floppy disk in the drive is single density 
(FM), the FDC will sense it and automatically cut the data 
rate in half. 


Choose the rate depending on the drive type and disk format 


being used. The following table gives the data rate as a 
function of the drive select register bits 5 and 6. 


Table 11 - Data Rate Select 


Drive Select Repister MIM Data FM Data 

Bit 6 Bit 5 Rate Chosen Rate Chosen 
0 0 500K bits/sec 250K bits/sec 
0 1 250K bits/sec 125K bits/sec 
1 0 300K bits/sec 150K bits/sec 
1 1 150K bits/sec 75K bits/sec 


Floppy Disk Controller Reset 


In addition to being asserted when a system reset is driven 
(RESET, pin 75 on the S-100 bus), the floppy disk controller 
(FDC) reset pin is asserted when bit 7 in the drive select 
register is set high. The FDC can get into an illegal state 
that requires a hardware reset to the chip to clear. The 
DISK 1B provides such a reset under software control. 


To assert reset to the FDC, sect bit 7 of the drive select 
register high. To release reset, set this bit low. Make 
sure that an adequate width reset pulse (at least 7 
microseconds) is given to the floppy disk controller. Also 
make sure to delay for about the same length of time after 
reset is released before sending new commands to the FDC, 
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Interrupts 


The DISK 1B is capable of running in either a polled mode or 
an interrupt-driven mode that is particularly suited for 
multi-user environments. The DRIVE STATUS port (relative 
port 2) allows software to sample the interrupt output of 
the floppy disk controller on data bit 7. To run in an 
interrupt driven mode, the interrupt output of the floppy 
disk controller is driven onto one of the vectored interrupt 
lines (VIO* thru VI7*) of the S-100 bus. This ts 
accomplished by installing a jumper shunt or #30 wrap wire 
across the posts (if installed) at jumper location J12, 
positions 0-7. Jumpers 0 thru 7 correspond directly to VIO* 
thru VI7*. All CompuPro software uses VI4* for the floppy 
disk interrupt. 


Wait State Enable 


The DISK 1B inserts wait states into the boot EPROM read as 
well as the 1/0 and DMA read and write cycles when fast 
processors are being used. In systems with system clock 
speeds up to 12.5 MHz, jumper J9 should be installed to 
sclect three wait states. J9 can be removed if four wait 
states are needed. 


Arbiter and Priority Selection 


The DISK 1B controller allows multiple DMA devices to be 
active on the S-100 bus at one time. As long as a DMA board 
(temporary bus master) conforms to the IEEE 696/S-100 
specifications concerning DMA _— arbitration and 
prioritization, up to 16 different bus masters may gain use 
of the bus in order of their assigned priority. Remember, 
there should never be more than one temporary bus master at 
@ given priority level, 


The priority of the DISK 1B board is fixed at OFh, the 


highest possible value. Make sure that no other DMA device 
in the system is set to OFh. 
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Motor Control Enable 


A bit is provided in the Motor Control Register to control 
the four designated motor control lines for the 8" floppy 
drives, and one motor control line for 5.25" minifloppies. 
Some drives may not respond to these lines. By controlling 
the contents of this bit, the drives may have their motors 
turned "ON" or “OFF”. In addition, this register has an 
automatic timeout feature that turns all the motors "OFF" 
approximately 15 seconds after the last access to the 
controller. Any access of the board resets this timer and 
the 15 seconds starts again. 


Boot EPROM 


The boot EPROM contains the software routines required to 
load the initial sectors of the disk operating system into 
memory for system startup. A complete description of the 
functions and capabilities of the boot EPROM addressing as 
well as how to set SWI to use it is given in the Switch 
Settings section of this manual. 


On power-up, when SWI position 9 1s ON, the boot EPROM will 
appear as memory at the host CPU's reset address and, in 
fact, at all memory addresses. The DISK IB will assert 
PHANTOM*® and provide data to the host CPU on every memory 
read cycle. The DISK 1B will not assert PHANTOM® during 
memory write or I/O cycles from the host CPU. This Is so 
the host CPU can write to system RAM and command the DISK IB 
during boot up. The host CPU will continue to read from the 
boot EPROM until a "I" 1s written to the motor control 
register bit 7. This will turn the boot EPROM off until the 
system is reset, regardless of what is written to this bit 
after the "1" is. 
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DISK 1B Connector Pinouts 


Table 12 - DISK 1B Connector Pinouts 


DISK 1B 8" Drive DISK 1B 5.25" Drive 
CONN 2 Pin Signal CONN 1 Pin Signal __ 
2 Low Current 
4 Motor OFF 1 
6 Motor OFF 2 
8 Motor OFF 3 
10 Two Sided 
12 NC 
14 Side Select 
16 NC 
18 Head Load 2 Reduced Write 
20 Index (8") 4 Head Load 
22 READY 6 Drive Select 4 
24 Motor OFF 4 8 Index (5) 
26 Drive Select 1 10 Drive Select lL 
28 Drive Select 2 12 Drive Select 2 
30 Drive Select 3 14 Drive Select 3 
32 Drive Select 4 16 Motor ON 
34 Direction Select 18 Direction Select 
36 Step 20 Step 
38 Write Data 22 Write Data 
40 Write Gate 24 Write Gate 
42 Track 00 26 Track 00 
44 Write Protect 28 Write Protect 
46 Read Data 30 Read Data 
48 NC 32 Side Select 
50 NC 34 READY 


All odd pins ground on both cables. 
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Programming Considerations 


Minifloppy Drives 


Several things must be considered when using minifloppy 
drives with the DISK 1B, and these are listed below. 


e Most minifloppy drives use data rates that are different 
from that of 8" drives, therefore, the clock frequency of 
the FDC and other circuitry must be changed. This is 
accomplished by setting bits 5 and 6 in the Drive Sclect 
Register. After this is done, at least 5 microseconds 
must elapse before sending anything to the FDC to let it 
settle down, and then new specify instructions must be 
sent to the FDC. Since the clock to the FDC is now 
diffcrent, the specify values must be modified 
accordingly (refer to the FDC data sheet). 


e Since almost all minifloppy drives have a Motor Control 
Line, there is a time lapse of about 0.5 second between 
turning the drive motor ON and when it comes up to speed. 
The motor must be up to speed before attempting to read 
or write to the drive. The MOTOR REGISTER will 
automatically time out and shut off the drives after 
approximately 15 seconds when there is no activity on the 
drive. 


e Some minifloppies have a READY line and some do not. If 
the drive does, leave the corresponding jumper on J8 dis- 
connected. If the drive does not generate READY, the 
corresponding position on J8& will need to be jumpered so 
that the READY line of the FDC is driven when the drive 
is selected. This will make the FDC think that the drive 
is ready whenever the drive is selected. Other means 
(such as polling) must be employed to see when the drive 
igs really ready, 


e Since minifloppy drives do not have a signal that tells 
the FDC that a floppy is single or double sided, this 
must be handled with external logic. This is 
accomplished by setting the Force Two Sided line (F2S) 
when a double sided floppy is used. The reason for this 
is that the FDC will not access the second side of a 
diskette when it thinks the diskette is single sided. 
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WARNING! 


Not all floppy disk controllers generate true IBM compatible 
3740 and System 34 formats even though they claim to. 
Therefore, it is strongly recommended that the DISK 1B not 
be used to copy data onto a diskette that has been formatted 
by another controller! The proper procedure is to format 
diskettes using the DISK 1B, and copy the contents of other 
diskettes onto the newly formatted diskettes. 


If the other controller generates a true IBM type format, or 
the diskettes were formatted by IBM, they will not have to 
be formatted before using them with the DISK 1B. 


Specifications for 8" Floppy Disk Drives 


For the disk drives, the 50-pin cable connecting CONN 2 of 
the DISK 1B to 8" floppy drives is standard except that the 
stepper motors must be enabled at all times (not tied to 
drive select or head load). This causes the steppers to be 
powcred at all times (they will get warm), and allows 
stepping without the lamp on the front of the drive being 
“ON" (so be careful). In addition, do not tie the head load 
signal to drive select since the 765A/8272A is always 
scanning the drives (this would result in a buzz), Use 
Standard 50-pin ribbon cable to connect the drives to the 
controller, and terminate the last drive in the line as 
specified in the drive manual. 


NOTE: Due to the steppers being enabled at all times, the 
disk power supply must be able to handle full load on the 
+24V line all the times and the drive enclosure must have 
adequate cooling. 


Specifications for 5.25" Minifloppy Disk Drives 


If the minifloppy drive has a head load line, install the 
appropriate jumper to bring the head load out to pin 4. 
Otherwise, jumper the minifloppy so the heads load on drive 
select. Set the drive select so READY is generated only 
when the drive is selected and a diskette is spinning in the 
drive. If possible, READY should go false when the drive 
door ts opened. 
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Programming Example 


Below is an example of code that might appear in the boot 
EPROM for the 8" and 5.25" floppy drives using an 8086 type 


processor. 


It is intended solely as an example and does not 


necessarily represent the best way to program the DISK 1B. 


EE 
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: 


SESERESERRRES 


0000 BA2801 
0003 E0000 
0006 BOFE 
0008 Z63 
GOGA BOOO 
oo0c E6C0 
OOCE 890500 
0011 Escsoo 


' 
} PURPOSE: Simple test program for the DISEIB. This progrm will read 
: in the entire track 0 off of a 5 1/4" diskette. 


CPUSPD =EQU 10 
CAFACTR EW 2 


(Set to CPU speed 
;20 for 80286, 37 for 8086, 45 for 8088 


FLORIVE BQ 2 1 piysical drive mmber to test 
: 
FORORT BQ 0Coh 3} comtroller port for DISK 1A 
FON Bw 3 t disk motors and PROM on/off offset 
PHANGFF BQ FLPORT + FOON 
FOORS BW 0 t set flcepy disk clock rete offset 
FDSSL 8 20h, , select 51/4 inch data rate (4 Mic) 
Fur2S By & 1 focoe 2-sidedness for 5* flopples 
rcs ss BY 0 ) floppy disk status register offset 
FOOD BQ i ; date register cffset 
FIRSTS BQ 8 ‘| read status commrd 
Foc_EDC ry) 80h : exi of crlinder error 
FOC SKE BW 20H ) senk end 
INTS BW 2 | commend status register aoffset (when reed) 
FMA 2 INTS » (4A eciciress offset (when write) 
H 
: Some gereral useful equates 
Le § BU OAR 
IF BQ ce 
EDS Bu "5" 
CSG 


¢ External 06 dependent routines 
; Print message pointed to by “TK” 
+ Eeit O6 gracefully, no parameters 


es 6 
; 
ENTER: 
MOV UX ,offeet TRC ; show trying to read message 
CALL PRINT 
ENTIPT: MW AL ,QFEh » turn on disk eotors end oon off PRM 
Our PHANCFT , AL ; send commend 
MOV AL,O } set no TS, use 8" date rate for all seeks 
OUT FOPORT+FOORS ,AL ; set it 
My X,5 
CAL #FOWAIT | delay for motors to cane up to speed 


Sie 


0024 BSO02 
0026 5100 


0031 8008 
0033 BAC) 


0035 890200 
OC38 EB6600 
0038 2020 
0O3D 740C 
OO ADSED1 
0042 2403 
0044 3002 
0046 7556 


0048 EGh‘?P 


0O4B SCOS 
OO4F D300 
0051 gape 
0053 2407 


0053 SlLESFOFF 
0059 810346401 R 


005D 1400 
OOSF BACZ00 
0062 EE 
0063 BACT 
0065 EZ 
0066 BACS 
0068 EE 


OOB8E 
00Cc3 


: 


: 


( first, Load specify commend 
MOV Gi, length SPEC, length of specify commend into cunter 


My 1,0 

KW Sl,offeet GPa. 
AL aE 

MOV Cx, 240 

CALL FDQAIT 


( m2 state bytes retocne 

| source index points to specify commerc 

{ sed commersd 

9 mut deley for 240 6 after specify oommand 


1 for 8272— to stablios 


CH, length RBCAL ; length of vecelibrare drive head coment 


Mv 
MOV 0 
MW 


1 mo status bytes for this comod 


SI,offeet RECAL ; SI now points to recalibrate com=nd 


CAL EXE 
RECLWT: CALL WAITINT 
t 


) send come 
4 wait for interrupt completa bit 


( verify successful completion of recalibrate comand 


hy AL, FORSTS ; reed statue comers 
Our FOPORT+FOCD AL, | send ir 
i 
HOV cK,2 ¢ get te etetus bytes 
CAL GOors 
SB AL, FOC SEE } Tamove seek emi bit 
Jz Ar. : Lf esesk end, no other errors -—- done 
KW AL, TROOP ) get first status byte again 
RD AL, ,OOO00CL1b ¢ mask to drive salect bits only 
of AL , FOORIVE 1 see Lf this wes desire’ drive 
RE RECLET ¢ must heve been ready lings charge for san 
’ t other drive, wit for scmthing else to happen 
Ay ENTER } eles some real error, so start again 
5 
|} execute reed cpersticn sequence 
» output beginning DMA ackiress 
ATR: My AX, DS 4 get current data segoumt 
hy c,4 j set wp for 4 bit shift (*16) 
mL AX, CL ‘ 
OY BAX $ sewe copy in EX for lower ackires calculation 
ABD AL, Fe ; apsk off to high nybble only 
aD EX, OFFFOH 4 omek off Algh rybble fron rest af address 
AD EX,cffeet MFFER 1 add in local buffer offset 
ADC AL, 0 ) add ery carry to high nybble 
MW CX, FOPORT+FOMA 4 point to des adkiress port 
Qur OK, AL. , earn high nybble 
MOV AL, Ba 
our OX, AL } send middle byte 
MW AL, BL 
OUT DK, AL  serd low byte 
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0069 ERSEDO 
OO6C BS509 
OO6E B107 
0070 BESSO1 
0073 EB1B00 
0076 8307 
0078 25FarPr 
007B 204080 


OO7E 7405 
0080 BAL1O1 
0083 ERO3 


0085 BAD001 
0068 Es0000 
OOSB E0000 


OOHF SCFA 
0094 AC 
0095S E6C1 
0097 FECD 
0099 75F6 
0098 9D 
OO9C E317 


OOTE EX2200 


OOAl BBSEO1 
OOA4 £81500 
OOA? EAC) 
OGA9 8807 


t 
5 vead ell data om track 0 to get the cold boot secordary loader 


BOCA CAL FOG } set up the 5 1/4" dats rate 
My CH, length READ ; length of reed track comand 
MOV c,? 1 get max status bytes back 
R MOV SI,affset READ ; point to reed commend 
OO8E CAL EE 1: send comerd 
MW ax, (EX) ; pick up first to status bytes 
NO AX, OFPFFGh t strip the heed and drive select bits 
SUB AX, (FOC _B0C*256)+408 ; remove End of Cylinder error ad abnomal 
; t completion status 
; LE “abnormal emding" cmwed by “end af cylinder" error, then read te valid 
0085 Jz READOK 
R MOV UX, offset ERRMSG 
ooas IMS PERRR } print error message and exit 
R REAKK: MOV OK,offset OSC } show reed ok massage 
E PERROR: CALL PRINT | at console 
E DP EXT t axl exit to 66 


7 send # commend to the &277Za floppy disk comtroller 
« SI @ commend block 

5 CH = mober of bytes to agp to omeroller 

s CL = rember of bytes to int to stam lacffer 
' 


EXEC: CLD : cleer direction for subsegsert commersd load 
PUSHF 1 CLI 1 disable ints during commend sed 
OUBC EXECLP: CALL  GEIN ¢ wait for request to service master 
LODSS } otherwise, load comerc’ byte 
OUT FOPORT+F0CD, AL 6; eel gered ie 
DEC ca ; come this byte as sent 
0091 JNZ EXECLP : loop umril all bytes sent 
POPF 
OBS Of eo 1 exit now if mp stam bytes 
’ 
00C3 CALL WAITINT : wait for comand to complete 


i 
1) Get completion status byte(s) into TEMBLF buffer. 
¢ Entry CX = Number of status byte to read in 
¢ Exit AL = first status byte with drive select renved 
t EX = pointer to status byte buffer 
R GOMPS: MW EX, offset TEPRUF ; point to status buffer address 
OOBC GOMPS2: CALL GEIROM ; wait for request to service master 
In AL, FOPORT+PDOQD =; get a status byte 
MOV (EX) , AL 


24 


Q 


Q 


Seen = = a 


O 


O 


EE 


Ix b+ 4 ¢ bump statue buffer pointer 
Lor Ges? t decramest statue byte canter, loop until 0 
MW EX offeet TEMPSUF 
My AL, (EX) § get first returned star byte 
AD Al, FEE } remove drive/head select 
EXEOO: PUSH AX } save possible repum status 
OY &.,0 » eet dete rate beck gexiam, mo TS 
Gur FOPORT+FOORS AL ; (rate is always reset beck to 8” valus) 
AP AX 
RET 
f 
+ Wait for "Request to Service Master” bit to indicate FOC is ready 
GETay: AL FOPORT+PDCS | get statue af drive 
TEST AL,608 $ check Lf ready 
Jt GETROM ¢ loop if not 
RET 
i 
) Wait for 82720 ocmmerxd to complete, in oe multi-tasking exviroment 
¢ this is where you would wait for an interrupt 
WAITINT: I= AL, FOPORT+INTS , see if comme! emotion completed 
TST AL,SO 1 see if int bit set 
JZ WAITINT 1 loop Lf not 
{| teturn when comes is completed 
L 
} Set up the 5 1/4* data rate 
FOS: WEE A |! Roe 


get the 5 1/4° date rete (4 che) ani 
foros “tm sided" 


’ 
t 
aur FOPCRT+FOORS AL ; sexrxl to special select register 
’ 
’ 


MOV cx,3 allow the PLL to stabilize at the lowr freq 
CALL FOOAIT byte walting 3 milliseconds 
RR CX 1 POP AX 1 recover incoming registers 
RET 
' 
FIMWAIT : MOY AX, (CPUSPD*1000) /CPUPACTOR 11 millisecor!| delay factor 
FIXDLY: PUSH AX ! POP AX | stop peefetcher in cpu 
m A ; ump internal loop counter 
JZ FOOLY » loop for 1 millisecond 
Loe = FATT : Loop until all specified millisecords complete 
RET 
I 
DSS. 
fe. 1008 
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C100 OA0D44697368 
207765616420) 
GFSBOA0DZA 

O111 OA04572726F 
T2206F GEZOG4 
697362207265 
6164040024 

0128 OA0D41747465 
6D7074696E67 
207265616420 
GF 6E20666C6P 
7070792064 72 
69766520322E 
2E 

O14D GAOD24 


0153 0702 


0155 460200000103 
O535FF 


OLSE 000000000000 


i 
7 FIXED STURAGZ FOR DISK PARAMETERS * 


aos CR,LF,’Disk read ck’,CR,LF, AOS 
ERRMSG «DS CR, LY,’Error on disk read’ ,CR,LF.5OS 


TROMSG 0B CR, LF, "Attempting read on floppy drive * ,FODORIVE+'0’,"..' 


cB CR, LF, BOS 


+” FIXED STORAGE POR DISK PARAMETERS e 
¢ frre trv ttre irtrroetririe 


» 5 1/4" floppy — 

; floppy disk specification comers 

SPEC DS 3,00Fh, 1Eh 13 as step coce Q 
; home to track 0, drive 6 

RECAL [B 7, FOORIVE 


head select, drive select 

cylinder 0 

head 0 

starting sector 

"N" parameter (1024 byte sectors) 
rumber of sectors (551024) = SZ bytes 


gap length (GPL) 
data length (DTL) 
READ §é=B 46h ,FOORIVE,0,0,1,3,5,35h, OFFh 
t 
TEMPRUF DB 0,0,0,0,0,0 ‘ 
i 
BUFFER RB 1024 * 5 tEnocugh roan for 1 5 1/4" track 
iP 0 tForce complete hex generation 0 
EXD 
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Appendix A 


Specifications 


Timing . 


Floppy Disk Controller 


Data Separator ... 


DMNA TYD@ . 4 « ws « « 


DMA Arbitration .. 


Arbitration Priority 


Port Addressing .. 


Boot EPROM ..... 


Interrupt .« «+ «= « 


Wait States .... 


Current Consumption 


- 


Meets all IEEE 696/S-100 
specifications. Runs in 
systems exceeding 10 MHz. 


Third generation NEC 765A or 
INTEL 8272A. Innovative clock 
design allows four popular 
floppy disk data rates. 


Digital Data Separator 92168 
or 9232. 


Cycle stealing (releases CPU 
after transfer), 24-bit 
address, crosses 64K 
boundaries. 


Meets all IEEE 696/S-100 
specifications. 


Highest priority (OFh). 


Four port locations required, 

jumper-selectable to any four 

port boundary in the lower 256 
port (8 bit) space. 


Asserts PHANTOM* line for 
operation, may contain 64 boot 
routines of 512 bytes each, 32 
routines of 1K each, or 16 
routines of 2K each. 


Drives any one of eight 
vectored interrupt lines (VIO- 
VI7). 


. Automatically inserted. 


Typical 1500 mA at +8V (4+5V in 
regulated systems). Maximum 
2100 mA. No +16V (+12V in 
regulated systems) current. 
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SPECIFICATIONS (Continued) 


Disk Format and Interface 


Drive Interface . 


Drive Requirements 


Media Format... 


Encoding .... -« 


Sector Size ... 


STOCKS gc cw & & & 


Data Transfer Rate 


Direct connection to Qumge Trak 
842, Mitsubishi M2896 8* 
drives and M4853 5.25" drives. 


Supports up to four drives, 
single-sided or double-sided, 
single-density or double- 
density, 8" or 5.25". 


Supports IBM 3740/System 34 
soft sectored formats, along 
with many other popular 
formats when using Concurrent 
DOS 8-16. 


FM or MFM-precompensated., 
Single-density: 128 byte. 
Double-density: 256, 512 and 
1024 byte. 


Supports drives with up to 256 
tracks. 


500K, 300K, 250K, 150K, 125K, 


75K bits/second, software 
selectable. 


28 


a) 


Appendix B 


Manufacturers Reference 


Detailed information about the 8272A FDC can be found 
in the 1986 Microsystems Components Handbook (order no. 
230843) from Intel. The data sheet can be found in 


Volume 2 of that two volume set. It can be obtained 
from Intel by contacting: 


INTEL Literatuie Sales 
P.O. Box $8130 
Santa Clara, CA. 95052-8130 


or call: (800)548-4725 for Intel Literature Sales, or, 
(800)538-1876 for other inquiries. 
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Appendix C _ Appendix D 
Disk Drive Jumper Settings Schematic Diagram sis aot 


sOUuT [435 - . "FOO 
si ‘LS2521 = . 
uP [E> HD 10 12] | FES; 


Mitsubishi M4853 5.25" Half-height Drive 


aT (03>—e ar i3 
7 ‘ . . As (i> AS , 
INSTALL HS, MM (DS 0, 1, 2 or 3 as appropriate) Q | O a i 
: : 3 a OD. a 
Leave terminator resistor pack installed on the as GD a 
last drive of the cable. . a Ge 07 
| 
Qume Trak 842 8" Full-height Drive : = 


INSTALL C, 2S, DL, (DSO, 1, 2, or 3 as appropriate) 


| 

REMOVE T40, GND, DS, D, DC, Y, HA | se Gt 
| 
| 


A1 [a> 
Cut HL and X, all others intact. Leave terminator ao (i> 
resistor pack installed on the last drive of the | ewor GP 
cable. sMEMA® [47>— 

as (32> 

A10 |37> 


Mitshubishi M2896 8" Half-height Drive 


| ‘Fos 
INSTALL JFG, SI, PS, 2S, M2, $2, C, I, R, IR, Q O poo T>—2f>et—_} 
: "FOO 


RFa, A, B, RS, HY, HUD, WP, Z, (DSO, I, 2, or 3 as 
appropriate) 


REMOVE All OTHERS 


Leave terminator resistor pack installed on the 
last drive of the cable. 


DOT pr> [43> DIT 
bos [40> D6 (e3> oi6 
pos (39> ‘Ds> DIS 
004 [34> co4 si> OM 
DO3 (89> b3 (42> DIS 
DO? [sa> 02 4t> DI2 
DO1 [35> D1 {ei> DI1 
Doo (34> DO Ss> DIO 


XFER* sus-sTs >—!2. — 
a OUTPUT* >— — 


sa | us snauen J ur ps . WEN iia 
outputs >—! ac*>— 
FOS F10 
DISK 1B 236A  Viasyn Corporation © 1986 1 of 6 


30 | 31 


wide si> Az 
D7 H6 a> A22 
- - —{62> Az 
= ia —~{6r> ard 
. QO 
D3 
wie i 
DI 
a) H3 5g > Atg 
Ha is > Ai 
H1 > i? Al? 
HO ie> Ale 
L? > 32> Ais 
’ | L6 2 Ae AVA 
PROMEN* Ait Ls | a5 > A13 
_ La a3 > AI2 
4 67> 
RI2 | PHANTOM® 
1 @s 
22 ame 
| | ae of [7 3 aT > Ait 
R10 } 4 a L2 aT > A10 
3 . vie | 
- , a4 | ut a4> As 
Cerne ail . oor r G> rs 
RESET* [75> pa | 7 el o—(> vis" | 
$ 247 7 ee 3 $ = i, - 's > vie ) 
pHLDA [26> : oc py Ota > ve ) 
Ubisy FO4 Ji2 DT —{ai> A? 
D6 {62> AS 
- D4. 30> As 
ace AD* 
5 “ | : 
RDYS , 
| DIN" | . — 
IDXS . 01 ia 
1. rs | aw S| D2 > BI> A2 
[swt : ties | > DMACLK* 63 ar 
DASTAM + DMACLK® > 
— XFER 
Viasyn Corporation © 1986 2 of 6 . . 
DISK 1B 236A y DISK 1B 236A  Viasyn Corporation © 1986 3 of 6 


Es 
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XFEA* 


STINK 


STBENA 


STBINH 


READY J 


DISK IB 


236A  Viasyn Corporation © 1986 
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4 of 6 


eS ee ed ee ee 


rE a = a a el es —  - 


—_  _ = aa a oe PE ae 


ee ee ee 


— 


OSREG* 
INIT* 


CLK169.648 >——o 
A 


CSEL A 
x1 ) 
o ThE: 
Te ‘Fo4 e CLK169 6° 
= ea She C1LKES4 


CLK4'4.8* 
WRODATA 


"LS174 


Uso 
CMFM* US! 
» CSEL 

» S/8* 


CLK2/1,.2° 


DISK 1B 236A  Viasyn Corporation © 1986 $5 of 6 
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PIN # NAME 


OF 
8 <J10 2-SIDED* 
DS SAG 
na 344 WR PROT’ 
D3 “TRKOS 
52 TRO* 
DI 
Bi STEP* 
8272AST SOW CUR® 
LAO 
ais DIR* 
AD? DASO* 
XFER ORS} 
MFER® DAS2° 
ees pAs3s sa" 
CLKar4.9:4 Bee 
WCK WRGATE* 
WINDOW 
SIDE? 
RDD 
‘gr 38 WR DATA" 
WR DATA 
20 INDEK* 
PSO even 
PSI 
WE RO DATA’ 
MTRO OFF 
MTR OFF 
Loso* 
MTR? OFF? 
MTRS OFF* 
Losi* Cc ema? is = 
>» G woo nwnires >—"/u3>¢= <tt> o> 2 REDUCE WR* 
a Cc WRP* <1—#@_-) 98 «WH PROT? 
— 13 12 e. - BDS2” ay ashi a 
o————» 5052" step> >——= s - 20 STEP 
A Pl? a9 
A, DIR“ 18 DIR* 
ihe 
Los3* wes . 5DS0° >—-t 10 DASO* 
AG Re soS1* >—— 12 DRSI* 5 y/4" 
5DS2* >—t 14 DAS?" 
‘Fog "7 Q3 ns “9 $D53° >—t> 6 DRS3« 
1 10 698 8 3 4 
WE* vids ud é | &HDLD* o— 4 HDLD* 
) a = 24 WAGATE* 
TOP-431 WEB — WORE a? 
AZ NC SIDE* 
A 
WR DATA* 
INDEK® 
MTRSTB* AOY* 
AD DATA* 
MTIACLA MTA ON* 
IT” 
DISK iB 236A Viasyn Corporation © 1986 6 of 6 
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Appendix E 


Component Layout 


ge 
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uw 
Mh 
‘ag 
hl 
reer 
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18 
= 
JA y Prvxccpeg + e:| 
See s 4 ci~J 
ie: | oe 
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2 ri “Tha s 
—— lg ¥ 
a Spy i 
hataed. ow Ab hp 
z8 ee 
” a | f awreeeename iit ft: ~ tee § re 
qa 88 Coos tt Be 
wee F 1? a Pa oe ; ail i ui t ark © ors 
a ieee eee UM wi armel 
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d—> | OUST 19244 sR oS ed 
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g h qs _ ete 
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LIMITED WARRANTY 


Viasyn Corporahion warrants thts computer product 10 be in good working order for a period of 180 
days fram Ine date of shipment trom the faciory. or 90 Gays from Ihe date of retail saie af the product 
lo (the onginal end user, whichever Comes first. Snouid thus product fad to be in good working order al 
any tne Gung thus warranty period, VIASYN will, al its Option. repaw or replace the nem al no adch- 
lronal charge except as set forth below Reparr parts and replacement products will be furnished on 
an exchange basis and will be enher reconditioned or new. All replaced part(s and products become 
ine proverty of VIASYN. Ths limviled warranty does nck wnnctude Service 10 repaw damage to the orod- 
uct resulting Irom acciden, disaster, mususe, abuse or unauthorized Modticalion of [ne product To 
obtain service under (us warranty the item musi be returned 10 VIAS YN a5 Gescnbed below 


you need assistance. or suspect an eourpment fadure, always Comact your Vasvn Resetler firs! 
NH you are not salished by the actions taken by your Viasyn Reselier, please call VIAS YN at (415) 
786-0909 to ontain a Return Matenal Authormzation (RMA) number, or write to VIASYN at 26538 
Danti Court, Hayward, CA, 94545-3999, Att RMA. Be sure to include a copy of ihe anqunal bal of sale 
to establish a purchase date. if the product 1s detvered by mad Of Common carrer you aorec to maure 
the progucl or assume Lhe risk of loss or Gamage intre™*#. 10 prepay S'woneng Charges 10 VIASYN and 
to use the original shupping Container or equivaiert Ge sure to man ine RMA qumnpe on [ne outside 
of the shipping container or deirvery may De retused. Coniaci you Vasyn Resaser o write to VIASYN 
at [he above address for further information 


All expressed and implied warranties for thrs product. inctuckng [ne werrantres of merchantabdity and 
fitness lor a particular purpose, are lemwied in Curation [Oo Ihe apove esteo penocs trom the Gale ol 
purcnase and no warranties, ener expressed of mpoeeo wl appty after ths penod. 


H this product is not in good working order as warrarted Abowe, your Sore remecyy sna! be repair or 
replacement as provided above in no event snail VIASYN be sabe 10 vou for any Gamages. incuKting 
any lost profits, lost savings or olher inogental or consequent wa Gamneges ansunc out of Ine use of or 
inability to use SuCN product. even if VIASYN or a Viasyn Reseeer nas Deen adored of [he possibdty 
of such damages, or for any Glagn Dy any olfer party 


W this product 1s out of warrenty, please cad or wrte the VIASYN AMA Generiment to obtain a quota- 
tion for factory service. ! thus Oroguct was sold as @ syStern Dy VIASYN. @ may evame and you may 
eect to purchase on sile/depal mauntenance trom UNES YS. Contact your Viasyn Reseter. or VIASYN 
for detaus. 


it you nave purchased a UNISYS service and maintenance agreement. the toliowing two paragraphs 
aiSO appty: 


if VIASYN or its service contractor fails after repeated attempts to perform any of ts obligations set 
forth inthis agreement. VIASYWN’'s of t's service Contractor § ert ré handy and VIASYN's Cusiomer’s 
sole and exclusive remedy for clams reiaied fo or arising Gut of Ins agreement for any Cause and 
regardiess of the form of action. whether in contract or tort. inciuding neghoence and sinc! liabsity, 
snail be Viasyn's customer's actual, direct Gamages Sucn 25 would De provabie m2 Coun of law, Dui not 
10 exceed the cost of tne tem of equpment moved. 


In no evert shall VIASYN or its service contractor be lable for any imoacental. inckrect, special or 
consequential damages, including but not umited to iass of use. revenue or profit. even tt VIASYN 
Of tS Service CoMmtractor has been advised, knew or shoud nave known of tne possibidity of such 
damages, or damages caused by VIASYN'S customer's fadure to perform As obbgations under this 
agreement: or claims, demands or actions against VIASYN’sS Customer by any otner party. 


Viasyn Corporation 
26536 Dant: Court 
Hayward CA 94545-3999 
(415) 786-0909 
TWX 510-100-3288 


EFFECTIVE 10/1/87. This warranty Supersedes all previous warranties, Ai! previous editions are 
opsaiete. 


9920-00438 


Viasyn Corporation 
26538 Dant! Court, Hayward, CA 94545-3999 (415) 786-0909 


$20.00 &261-0101A 86150/1 


